Introduction
It is well-established that therapy focussing on intensive practice of functional tasks is key to regaining motor skills after stroke [1, 2] but enabling stroke survivors to undertake sufficient practice is a challenge, particularly in the early stages of recovery while patients are in hospital. During this time, few patients receive the ''dose'' of therapy recommended in National Clinical Guidelines. In the UK, e.g. ''at least 45 minutes of each discipline per day'' is recommended but rarely achieved [3] . This appears to be a widespread problem as surveys in several countries have shown most stroke patients spend most of their hospital-based rehabilitation unoccupied and alone [4] [5] [6] [7] [8] .
Lack of therapists to deliver sufficient therapy may be an obvious explanation, and there is some support for this view; few stroke services in UK have sufficient specialist staff to meet national recommendations [3, 9] . However, in the current financial climate, substantial increases in therapist staffing levels are unlikely. Consequently, alternative methods are needed to increase the amount of therapy without increasing staff demands. One possibility is ''patient-led therapy'' where patients work on tasks or exercises prescribed by a health care professional but without direct supervision. This is common practice in community-based rehabilitation and exercise regimen, but is rarely attempted during in-patient rehabilitation [4, 5, 10, 11] .
The aim of this study was to assess stroke survivors' views and experiences of two patient-led therapies; mirror therapy and lower limb exercises. This was as part of a randomized controlled trial to assess the feasibility and acceptability of these interventions (URL: http://www.controlled-trials.com Unique identifier: ISRCTN29533052) called the Mirror Arm Exercises for Stroke (MAESTRO) trial. The effects of the interventions on impairments and activity imitations; adherence to the intervention; factors influencing adherence; adverse events and staff's experience of delivering patient-led therapy are reported elsewhere [12, 13] .
Methods
Approval was obtained from the Local Committee of the National Research Ethics Service. Stroke survivors were recruited to the trial if they were at least 1-week post-stroke, undergoing inpatient rehabilitation, had limited upper and lower limb function, were previously independent and able to consent. They were randomized to receive usual care plus either patent-led mirror therapy or the attentional control (patient-led lower limb exercises) in a 2:1 allocation. Details of the interventions have been published [12] previously. As there were no previously reported data for patient-led mirror therapy during acute stroke, a formal power calculation was not appropriate. Instead, we recruited sufficient numbers to enable a sufficiently precise estimate of the variability (SD) of study endpoints for future sample size calculations and sufficient replications of the protocol to assess feasibility. At least 55 participants recruited to the mirror therapy would enable these objectives including a 10% drop-out. As randomisation to a control may be problematic and to allow initial evaluation of effect, we also included a control group using a 2:1 allocation ratio (mirror: control).
Appropriate individualized exercises and activities were selected for each participant who were taught how to perform the interventions by the research and clinical teams. Instructions with photographs for each exercise were compiled into a booklet to act as an aide-memoire. Participants were asked to undertake the treatment for up to 30 min/day, every day for 28 days. A member of the clinical team briefly checked on them each day, progressed the exercises as necessary and dealt with any difficulties.
Participants' views and experiences of the therapies were assessed at the end of treatment (4 weeks after baseline) using a semi-structured questionnaire, which was developed with the trial's stroke survivors' consultation group. It consisted of open and closed questions using dichotomous or Likert scale responses with space for free text where participants were invited to add any other thoughts, experiences or comments they would like us to know. It was completed by the patient with assistance from a relative or a member of the research team, if necessary.
To explore stroke survivors' longer term views (rather than immediately after the end of the treatment), we also undertook semi-structured telephone interviews with a convenience sample of participants who had completed their follow up assessments (4 weeks after the end of treatment) [14] . At the follow up assessment, participants were invited to be interviewed to explore their views and experience of patient-led therapy in more detail. Those who were interested were given further details and a patient information sheet. They were telephoned a few days later to confirm whether they wished to take part, and if so, a convenient time was arranged to conduct the interview. These lasted 30-45 min and were undertaken by MH and two research therapists who were independent of the main trial. Recruitment continued until data saturation occurred [15] . The interview guide is found in Appendix 1.
Analysis
Data from the questionnaires were analysed using descriptive statistics and thematic content analysis of the open questions [16] . Responses were counted and exact words were highlighted to capture key concepts and themes [16] . The interviews were audiorecorded, transcribed verbatim and anonymized and analysed using a framework approach [17] . Data analysis and classification followed a Framework Approach using NVIVO10 qualitative analysis software programme for data coding, cross-referencing, storage and retrieval. There are five key stages to the analysis: familiarisation; identification of the thematic framework; indexing; charting; mapping and interpretation. During the familiarisation, the recordings and transcripts were listened to and read several times by the main authors (MH, NT, ST) to become immersed with the data. A thematic framework was developed by reviewing the notes developed during the familiarisation process and identifying key themes and sub-themes to create a hierarchical framework. The framework was then systematically applied to all the data (known as indexing), concurrently modifying and refining the framework to maximize the grounding of the framework in the data. A series of thematic charts were subsequently devised with indexed data entered into an appropriate cell (charting) to establish the interconnectedness of the themes. This stage assisted the mapping and interpretation, which involved identification of patterns and key issues by making comparisons and developing explanations that were grounded in the data.
Results
Ninety-four participants were recruited to the trial [median age 66 years (range ¼ 26-92); 65% men; 41% right-sided weakness and median time since stroke ¼ 19 days (range 7-133)]. Twenty participants (14 men, 10 with a left-sided weakness) took part in the interviews. Median age was 62.5 years (range 38-84 years). Five had a mild weakness (Motricity Index score ¼ 67-100); 10 had a moderate weakness (Motricity Index score ¼ 33-66) and five had a severe weakness (Motricity Index ¼ 0-32) at baseline assessment. Characteristics of individual interviewees are shown in Table 1 .
Participants' responses to patient-led therapy in the questionnaires were generally positive ( Table 2 ). About 71% found it useful and 68% of respondents enjoyed doing it. About 94% understood how to do the therapy and 69% could manage to do it; 59% felt that the therapy ''worked''; 50% reported that they continued the therapy after completion of the intervention period and 88% would recommend it to other stroke survivors. There were differences between the mirror therapy and the lower limb exercises groups with participants consistently rating the exercises slightly more positively than the mirror therapy. This was most marked in their views of whether the therapy ''worked'' (75% versus 53%, respectively); recommendation to other stroke survivors (96% versus 86%, respectively) and difficulty getting started (12% versus 42%, respectively) Three main themes emerged from the open comments in the questionnaires and the interviews: the benefits of patent-led therapy; practical difficulties and solutions, barriers to patient-led therapy.
Benefits of patient-led therapy
Although many found it difficult to distinguish the effect of the self-directed therapy from other aspects of treatment, the most frequent response was that it improved recovery: I started using it [the mirror] and I have to say I was quite amazed because there were flickers in the left upper arm and the left forearm. There's definite response. If I was looking in the mirror, moving my right hand I could feel and indeed observe flickers in my arm . Connected to this was a beneficial impact on autonomy; the patient-led therapy helped participants feel there was something they could do to help themselves and take some control of their situation. For example, one participant stated positively, in their questionnaire, that it was the ''first decision I made for myself [since their stroke]''. (Questionnaire Participant 50, lower limb exercises), while another felt it was ''important to do all you can to get back to normal'' (Interview Participant 31, mirror therapy). Six participants specifically reported that they had a more altruistic benefit and were motivated by the opportunity to ''have helped future people''. For others, patient-led therapy provided an opportunity to keep occupied and boredom at bay:
It's a good distraction from worrying and stressing about it to just sit down quietly and do something about it . . . . You needed something to try and occupy yourself and try to do something because otherwise . . . the days were awful. So actually having to try and do something or try to achieve something I thought was a good idea. [Interview Participant 3, mirror therapy]
Practical difficulties with patient-directed therapy
Not all the reports were positive. The most frequently reported difficulty was ''getting started''. Responses from the questionnaires and interviews revealed these included difficulty setting up the equipment (mirror and/or exercise booklet) and getting in the correct position (particularly their weak arm); lack of space on the bedside table for the mirror and lack of supervision or support from others. Suggestions to overcome these problems included more space, a larger table, corner protectors and suckers on the mirrors to hold it in place, a lighter booklet and mirror so it could be manipulated with one hand and a clearer indication of number of repetitions required in the booklets. The most commonly suggested solution was for greater input from staff to provide more physical assistance and supervision. Participants wanted someone to be more clearly present to Several participants who took a mirror home (if they were discharged before 4 weeks of treatment was complete) found it easier to do the mirror therapy at home where there was more space, time and help available from family.
Barriers to patient-led therapy
When participants expressed a negative view about the patient-led therapy, this was most frequently that they found it frustrating and/or boring:
After a bit you get bored . . . you were repeating, repeating . . . you constantly are up and down and, say well lifting fingers and that, for half an hour that is so boring. [Interview Participant 34, mirror therapy].
Others described how adherence tailed off as they failed to see results:
I continued to get these little flickers, but they weren't getting any stronger or more regular or anything like that, and eventually I must admit my use of the system declined a bit.
[Interview Participant 39, mirror therapy].
This was a particular issue for the mirror therapy group. Despite giving informed consent to undertake 28 days of therapy, several participants stopped doing the exercises as they did not did not see ''the point of the mirror'', describing it as a ''silly idea'' which ''could not possibly work'' [Questionnaire Participants 68,69,70,71]. Several reported that they did not adhere to the therapy as they were unconvinced by the visual illusion of the weak upper limb moving: ''Well, it didn't kid me that it was my left arm that was working, because I knew it wasn't'' [Interview Participant 38, mirror therapy]. Interview Participant 76 reiterated this view ''I was thinking to myself, my brains not stupid enough to con itself into thinking that this is the other hand because I can't do it''. Some participants abandoned the mirror and continued to exercise in a conventional manner without it.
Other barriers to self-directed therapy related to the impact of the stroke. Several felt overwhelmed by the stroke and (despite giving Other stroke-related problems such as shoulder pain, limited memory, poor concentration and fatigue prevented some participants performing the exercises. Others preferred to focus on other areas of recovery, such as mobility. Several participants were uncomfortable about working independently, preferring to work in a group (for peer support and to overcome boredom) or with a therapist as they were concerned that the self-led therapy would in some way contradict or duplicate their ''proper'' treatment:
I was basically doing the same exercises with the physio. That was really counterproductive; I'd have thought I was just countermanding what they were doing in the physio room . . . . So I didn't feel the incentive to carry on doing it. That's why, basically, at the end of the day, I gave up on it. 
Discussion
Our results indicate that patient-led therapy during in-patient stroke care is feasible and acceptable to patients. Nevertheless, it does not suit every one. Light touch supervision is needed, particularly for those with more severe disabilities while others would prefer some degree of supervision to provide focus, maintain motivation, deal with any problems and allay concerns. However, this does not need to be provided by qualified staff members; supervision by patients' visitors or group sessions were suggested, and could be used systematically in future trials and clinical practice.
Many patients felt that taking responsibility for their treatment gave them a sense of autonomy when they had little other control over their daily lives, but others felt too overwhelmed by the emotional impact or the physical effects of the stroke to take this on board. Another, unexpected, benefit was that patients felt encouraged and motivated by seeing their progress ''for themselves''. Lack of information about progress is a frequent cause of patients' dissatisfaction with stroke services [18] and it appears these patient-led treatment regimens provided feedback that patients wanted. This could be adopted formally into clinical practice by including clear, quantitative markers of progress through validated measurement tools, or less formal measures such as the number of repetitions completed.
Conversely, several participants felt demotivated by a lack of visible results and described how their adherence tailed off as a consequence, in a similar way to descriptions of patient-led mirror therapy for people with chronic pain syndromes [19] . Given that post-stroke recovery is often incomplete, particularly in the upper limb [20] , this could be an important element in patients' process of realisation and adaptation to partial recovery.
Adherence to any type of exercise is a challenge for many, whether able-bodied or disabled. Yet, it is rarely considered in stroke rehabilitation trials or clinical practice, perhaps because therapy and exercise is usually directly supervised by health care professionals which would maintain adherence. As communitybased rehabilitation and patient-led interventions become more widely used, further research is needed to consider how the extensive literature on adherence to exercise and physical activity could be applied to stroke rehabilitation and long-term support, and to evaluate its impact.
A clear message from the participants was that some were not convinced by the idea of mirror therapy and the illusion of the weak hand moving, consequently they stopped doing the mirror therapy (although some continued with the exercises without the mirror). It is known that an ability to believe in the illusion is essential for effective mirror therapy in chronic pain conditions [19] and a similar process may be at work for people with stroke. This suggests that selection of stroke survivors for whom mirror therapy may be helpful needs to be based on more than mere motor or activity limitations, as is the current case: The ability to believe in the mirror illusion should also be included as a selection criterion. For patient-led therapy, the patient's ability to work independently also needs to be considered more objectively and strategies to support it put in place if necessary. The development of a screening tool to cover these factors as well as the more common selection criteria based on stroke-related impairments may help to identify patients who would benefit most from patient-led therapies To the authors ''knowledge, this is the first report of the patients'' perspective of patient-led (also referred to as selfdirected) therapy, be it mirror therapy or exercises. Our use of a mixed methods design has enabled a broader, more complete picture to emerge than that presented by a single method [21] . This has provided useful information concerning the implementation of patient-led therapies for future trials and clinical practice. Like all the qualitative research, the generalizability of the results is a potential limitation. However, as our selection criteria were broad and the sample size relatively large, we are confident that our results are reasonably representative. An additional limitation is that the research teams helped many participants complete the questionnaires and participants may have felt inhibited to give a less than positive response. However, the frank responses in some of the questionnaires belie this concern. Many stroke survivors struggle to give their feedback due to upper limb weakness, cognitive and/or communication difficulties but it is important that they are not excluded. Thus, we offered assistance where necessary but encouraged the participants to be frank.
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